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Background of the Invention 
[Fielci of the Invention] 

The present invention relates to a uniformity 
inspection system for inspecting the uniformity 
characteristics of an assembled tire and correcting and 
re-inspecting the uniformity characteristics as 
required. 



[Description of the Prior Art] 

A product tire which has gone through a curing step 
and a finishing step is shipped after product 
inspections such as appearance and shape inspections 
and uniformity measurement are made. 

As for the measurement of the uniformity of a tire, 
a tire 12 assembled with a rim is pressed against a 
rotating drum 11 corresponding to a road under load and 
turned while the axial distance between the tire 12 and 
the drum 11 is fixed as shown in Fig. 3(a) to measure 
a load variant (RFV), a longitudinal force variant 

(LFV) and a transverse force variant (TFV) as shown in 
Fig. 13(a), and displacement gauges 13a and 13b are 
pressed against the tread portion 12a and the side 
portion 12b of a rotating tire 12 to measure the size 
nonunif ormity in the longitudinal direction (RR) and 
size nonunif ormity in the transverse direction (LR) of 



the above tire 12 as shown in Figs. 3(b) and 3(c). 

When the above measured uniformity 
characteristics are within specified values, the tire 
is accepted and when they are outside the specified 
values, the assembly state of the tire with the rim is 
corrected, a size nonuniform portion or a projecting 
portion which causes the vibration of the tire is shaved 
off with a correction device such as a buff machine and 
then the uniformity characteristics of the corrected 
tire are re-measured. 

Fig. 4 shows the outline of a conventional 
uniformity inspection line. The tires 12 which are 
sorted and distributed after an appearance inspection 
is made while they are carried on the conveyor 21C of 
an automatic sorting line 21 are supplied to a 
uniformity inspection line 22 having a plurality of 
uniformity inspection machines (to be referred to as 
"UF machines" hereinafter) 22M so as to measure their 
uniformity characteristics with the UF machines 22M. 

The above UF machine 22M has a uniformity 
measuring function and a uniformity characteristics 
correction function. When the uniformity 
characteristics of the tire measured with the UF 
machine 22M are within specified values, the tire is 
carried to the subsequent step by the conveyor 23C of 
a conveyor line 23 as an accepted product. When the 
uniformity characteristics of the tire are outside the 
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specified values, after the above tire is corrected by 
an unshown correction machine such as a buff machine 
provided in the UF machine 22M, the uniformity 
characteristics of the corrected tire are re-measured. 
When the uniformity characteristics of the above 
corrected tire are within the specified values after 
the re-measurement, the tire is supplied to the 
subsequent step as an accepted product and when the 
uniformity characteristics are outside the specified 
values again, the tire is supplied to the collection 
conveyor 24C of a collection line 24 as an unaccepted 
product . 

However, as for the number of the above UF machines 
22M, only the minimum required number of UF machines 
22 which differs according to such conditions as the 
number of tires to be produced, the number of different 
sizes of tires to be produced and the estimated number 
of tires whose uniformity characteristics are to be 
corrected are installed. Therefore, when the number 
of tires whose uniformity characteristics are to be 
corrected greatly changes, an automatic line may not 
function properly. That is, the uniformity 
measurement time of the above UF machine 22M is almost 
fixed for the tires of each size but the uniformity 
characteristics correction time is several times 
longer than the above uniformity measurement time 
though it differs according to the size and uniformity 
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characteristic values of the tire. Therefore, when the 
number of tires whose uniformity characteristics are 
to be corrected increases, the number of tires which 
can be processed by the UF machine 22M is reduced. 
Consequently, as the capacity of the automatic line is 
reduced by the overflow of the tires 12 to the automatic 
sorting line 21, the tires 12 on the above automatic 
sorting line 21 must be manually taken out and carried 
to a storage site temporarily so that the automatic line 
can function properly. When the load of the automatic 
line is reduced, the extra work of returning the above 
stored tires 12 to the automatic line is necessary. 

It is an object of the present invention which has 
been made in view of the above problem of the prior art 
to provide- a tire uniformity inspection system capable 
of carrying out uniformity inspection efficiently even 
when the number of tires whose uniformity 
characteristics are to be corrected changes. 

Summary of t he Invention 

The inventors of the present invention have 
conducted intensive studies and have found that even 
when the number of tires whose uniformity 
characteristics are to be corrected greatly changes, 
it is possible to keep the uniformity inspection line 
in operation without a delay by separating a uniformity 
measurement line from a uniformity characteristics 
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correction and re-measurement l.ine. The present 
invention has been accomplished based on this finding. 

That is, according to a first aspect of the present 
invention, there is provided a tire uniformity 
inspection system which comprises uniformity 
inspection devices, measures the uniformity 
characteristics of a tire input into an inspection line 
and corrects and re-measures the uniformity 
characteristics of a tire when the uniformity 
characteristics of the measured tire are outside 
specified values, wherein 

a decision-only line having only a uniformity 
measurement function and comprising first uniformity 
inspection devices for inspecting the uniformity of a 
newly input tire and a correction-only line having both 
of a uniformity measurement function and a uniformity 
characteristics correction function and comprising 
second uniformity inspection devices for correcting a 
tire having uniformity characteristics which are 
judged as outside the specified values on the 
decision-only line and r e - i n s pe c t i n g the uniformity 
characteristics of the corrected tire are provided 
separately . 

Brief Description of the Drawings 

Fig. 1 is a diagram showing the constitution of 
a uniformity inspection line according to the present 
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invention; 

Fig. 2 is a flow chart showing the procedure of 
inspecting uni f ormity; 

Fig. 3 is a diagram showing a uniformity 
measurement method; and 

Fig. 4 is a diagram showing the constitution of 
a uniformity inspection line of the prior art. 

Description of t he Pre fe rred Embodiment 

A preferred embodiment of the present invention 
will be described hereinunder with reference to the 
accompanying drawings . 

In the following description, the same parts as 
in the. prior art are given the same reference symbols. 

Fig. 1 is a diagram showing the outline of a 
uniformity inspection line according to the preferred 
embodiment of the present invention. Reference 
numeral 21 denotes an automatic sorting line for 
sorting/distributing and carrying tires 12 while an 
appearance inspection is made on the tires 12 on a 
conveyor 21, 1 a conformity inspection line having a 
decision-only line 2 having only a uniformity 
measurement function and comprising a plurality of 
first UF machines 2M for measuring and inspecting the 
uniformity of the above sorted and distributed tire 12 
and a correction-only line 3 having a uniformity 
measurement function and a uniformity characteristics 
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correction function and comprising a plurality of 
second UF machines 3M for correcting a tire 12k having 
uniformity characteristics which are judged as outside 
the specified values on the above decision-only line 

2 and re-measuring and inspecting the uniformity 
characteristics of the corrected tire, 23 a conveyor 
line having a conveyor 23C for carrying tires 12m which 
have been judged as accepted products on the above 
decision-only line 2 and the co r r e c t i on - on 1 y line 3, 
and 24 a collection line having a collection conveyor 
24C for collecting tires 12n which are judged as 

unaccepted products on the above correction-only line 

3 . 

A description is subsequently given of the 
procedure of inspecting uniformity in the present 
invention with reference to the flow chart of Fig. 2. 

The tire 12 sorted and distributed by appearance 
inspection from the automatic sorting line 21 is 
supplied to the first UFmachine 2M of the de c i s i on - o n 1 y 
line 2 to measure the uniformity of the tire (step S10) 
so as to judge whether the uniformity characteristics 
of the tire are within the specified values or not (step 
Sll) . When the uniformity characteristics are within 
the specified values, the above tire is mounted on the 
conveyor 23C of the conveyor line 23 as an accepted tire 
12m to be carried to the subsequent step (step S12). 

When the uniformity characteristics are outside 
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the specified values, the above tire 12k is supplied 
to the correction-only line 3 (step S13) to be corrected 
by the second UF machine 3M and the uniformity 
characteristics of the corrected tire are re-measured 
(step S14). It is then judged whether the uniformity 
characteristics of the above re-measured tire are 
within the above specified values or not (step S15). 
When the uniformity characteristics of the re-measured 
tire are within the specified values, the routine 
proceeds to step 12 to mount the above tire on the 
conveyor 23C of the conveyor line 23 as an accepted tire 
12m and carry it to the subsequent step. When the 
uniformity characteristics are still outside the 
specified values after correction, the above tire is 
judged as an unaccepted tire 12n and mounted on the 
collection conveyor 24C of the collection line 24 to 
be carried to an unshown collection site (step S16). 

According to this embodiment, the uniformity 
inspection line 1 comprises the decision-only line 2 
having the first UF machines 2M only for the measurement 
of the uniformity of a tire 12 sorted and distributed 
on the automatic sorting line 21 and the 
correction-only line 3 having the second UF machines 
for correcting and re-measuring the uniformity 
characteristics of a tire 12k whose uniformity 
characteristics measured on the above decision-only 
line 2 are outside the specified values so that the 
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measurement of uniformity and the correction and 
re-measurement of uniformity characteristics are 
carried out separately. Therefore, even when the 
number of tires whose uniformity characteristics are 
to be corrected greatly changes, the uniformity 
inspection line 1 can be kept in operation without a 
delay and a reguired number of tires can be processed 
stably . 

The first UF machines 2M installed on the 
decision-only line 2 may have only a uniformity 
measurement function and a correction machine such as 
a buff machine is not necessary, thereby making it 
possible to simplify the constitution of the line. 

In the above embodiment, all the tires whose 
uniformity characteristics are judged as outside the 
specified values on the de c i s i on- on 1 y line 2 are 
supplied to the co r r e c t i on -on 1 y line 3. The specified 
values may be each divided into some levels and all the 
tires whose uniformity characteristics are outside the 
respective predetermined levels may be supplied to the 
collection line 24 as unaccepted products. By dividing 
the specified values into several levels, the 
correction work of the co r r ec t i on - on 1 y line 3 can be 
carried out efficiently. 

In the above embodiment, the correction of 
uniformity characteristics is carried out once. The 
present invention is not limited to this and a plurality 
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of times of correction may be made according to the types 
of uniformity characteristics to be measured and the 
amount of a deviation from the specified value. 

In the above embodiment, the UF machines of the 
decision-only line 2 are all the first UF machines 2M. 
One or more of the second UF machines 3M may be installed 
on part of the de c i s i on - on 1 y line 2. Thereby, when the 
number of tires to be inspected is smaller than the 
capacity of the line, the decision, correction and 
re-inspection of tires by using the second UF machines 
3M of the above decision-only line 2 can be carried out 
without using the above correction-only line 3, thereby 
making it possible to improve work efficiency. When 
the number of tires to be corrected is large, the 
correction and r e - i n s pe c t i on of the above tires can be 
carried out by using both of the second UF machines 2M 
of the decision-only line 2 and the second UF machines 
3M of the correction-only line 3, thereby making it 
possible to carry out correction work more efficiently. 

Industrial Feasibility 

As having been described above, according to the 
present invention, since a de c i s i on - o n 1 y line having 
only a uniformity measurement function and comprising 
uniformity inspection devices for measuring and 
judging the uniformity of a new tire and a 
correction-only line having a uniformity measurement 
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function and a uniformity characteristics correction 
function and comprising uniformity inspection devices 
for correcting a tire having uniformity 
characteristics which are judged as outside the 
specified value on the above de c i s i on - on 1 y line and 
re-measuring and judging the uniformity 
characteristics of the corrected tire are provided 
separately in the uniformity inspection system, the 
measurement of the uniformity of a new tire and the 
correction and re-measurement of uniformity 
characteristics can be carried out separately. 

Therefore, when the number of tires whose 
uniformity characteristics are to be corrected greatly 
changes, a required number of tires can be processed 
s t ab 1 y . 



